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This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  1  investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Department  of  the 
Army,  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314. 

The  purpose  of  a  Phase  1  investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  visual 
observations  and  review  of  available  data.  Detailed  investigation  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
material  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a  Phase  1  investigation;  however,  the  inspection  is  intended 
to  identify  any  need  for  such  studies  which  should  be  performed  by  the 
owner. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at 
the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  of  the  dam, 
removes  the  normal  load  on  the  structure  and  may  obscure  certain  condi¬ 
tions  which  might  otherwise  be  detectable  if  inspected  under  the  normal 
operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  the  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  factors  which 
are  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the 
present  condition  of  the 'darn  will  continue  to  represent  the  condition 
of  the  dam  at  some  point  in  the  future.  Only  through  frequent  inspec¬ 
tions  can  unsafe  conditions  be  detected  and  only  through  continued  care 
and  maintenance  can  these  conditions  be  prevented  or  corrected. 


Phase  1  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  (PMF)  for  the  region  (greatest  reasonably  possible  storm  runoff), 
or  fractions  thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  determining  the  need 
for  more  detailed  hydrologic  and  hydraulic  studies,  considering  the 
size  of  the  dam,  its  general  condition,  and  the  downstream  damage 
potential. 
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PHASE  1  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

SYNOPSIS  OF  ASSESSMENT  AND  RECOMMENDATIONS 


NAME  OF  DAM: 

STATE  LOCATED: 

COUNTY  LOCATED: 
STREAM: 

DATES  OF  INSPECTIONS: 
COORDINATES: 


University  of  Maryland 
Baltimore  County  Dam 
Maryl and 
Baltimore 

West  Branch  of  Herbert  Run, 
a  tributary  of  the  Patapsco  River 
May  15,  1980  and  July  31,  1980 
Lat.  76°,  42.2';  Long.  39°  15.7' 


ASSESSMENT 

UMBC  Dam  is  classified  as  a  "small"  size,  "high"  hazard  dam  in  accordance 
with  U.  S.  Army  Corps  of  Engineers  dam  safety  critera. 

Based  on  the  evaluation  of  available  design  information  and  visual  observa¬ 
tions  of  conditions  as  they  existed  on  the  dates  of  the  field  reconnaissances 
the  general  condition  of  UMBC  Dam  is  considered  to  be  good.  However,  the 
accumulated  debris  and  sediment  obstructing  the  principal  spillway  entrance 
structure  is  considered  to  represent  a  potential  hazard  to  the  dam. 

Immediate  removal  of  the  debris  and  sediment  and  construction  of  an  improved 
trash  rack(s)  or  cage  is  advised.  The  presence  of  surface  erosion  on  the 
embankment-spillway  abutment  and  around  the  impact  stilling  basin,  and  tree 
and  woody  shrub  growth  located  along  the  embankment -spill way  abutment, 
downstream  slope  and  exit  channel,  are  considered  minor  deficiencies  in 
need  of  maintenance. 

Guideline  criteria  recommends  spillway  design  floods  from  0.5  PMF  to  the 
PMF  for  "small"  size,  "high"  hazard  dams.  Based  on  the  observed  downstream 
^hazard,  a  PMF  spillway  design  flood  is  considered  appropriate  for  UMBC  Dam. 
Review  of  available  hydrologic/hydraulic  design  calculations  indicate  the 
emergency  spillway  can  pass  the  PMF  without  overtopping  the  dam  embankment. 
Therefore,  spillway  capacity  is  assessed , adequate  in  accordance  with 
recommended  guideline  criteria. 

RECOMMENDATIONS 


The  following  recommendations  should  be  implemented  as  soon  as  possible: 

1.  Develop  and  institute  a  flood  surveillance,  warning,  and  evacuation 
plan. 

2.  Remove  accumulated  debris  and  sediment  from  impoundment  basin  and 
trash  rack,  and  downstream  exit  channel. 

Replace  the  existing  damaged  trash  rack  with  a  larger  and  more  durable 
one. 


3. 


4.  Remove  tree  and  woody  shrub  growth  from  upstream  embankment-spillway 
abutment. 


5. 


6. 


7. 


Install  anchor  bolts  and  secure  principal  spillway  access  ladder 
to  riser  wall. 

Periodically  observe  areas  where  wet  zones  were  encountered.  Note  any 
change  in  condition  and  ascertain  cause  of  intermittent  ponded  water. 

Repair  protective  screen  fence  at  impact  stilling  basin. 
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UNIVERSITY  OF  MARYLAND 
BALTIMORE  COUNTY 
DAM 

NDI  ID.  NO.  MD  34 


SECTION  1 

PROJECT  INFORMATION 

1.1  GENERAL 

A.  AUTHORITY:  This  study  was  performed  pursuant  to  the  authority 
granted  by  the  National  Dam  Inspection  Act,  Public  Law  92-367, 
to  the  Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to 
conduct  inspections  of  dams  throughout  the  United  States. 

B.  PURPOSE:  The  purpose  of  this  study  is  to  determine  if  the  dam 
constitutes  a  hazard  to  human  life  or  property. 

1.2  DESCRIPTION  OF  PROJECT 

A.  DAM  AND  APPURTENANCES 

1.  Embankment:  ~fhe  UMBC  Dam  was  constructed  as  a  zoned 
earthf il 1  structure.  The  dam  is  approximately  255  ft. 
long,  with  a  maximum  toe  to  crest  height  of  41  ft.  and  a 
crest  width  of  20  ft.  The  upstream  embankment  slope  has  an 
inclination  of  3H:1V.  The  downstream  embankment  slope  has 
inclinations  of  approximately  20H:1V  from  the  embankment 
toe  to  26  ft.  below  the  dam  crest  and  3H:1V  from  this  point 
to  the  dam  crest.  Riprap  protection  is  provided  on  the 
downstream  embankment-spillway  abutment. 

2.  Seepage  Control  Provisions:  According  to  design  drawings, 
seepage  control  is  provided  by  a  cutoff  trench  and  a  filter 
drain.  The  cutoff  trench  is  located  at  the  dam  centerline 
and  is  continuous  with  the  embankment  core.  Seepage  is 
collected  by  a  filter  drain  located  along  the  side  walls  of 
the  impact  stilling  basin.  The  collected  seepage  is 
discharged  into  the  downstream  channel  by  outlet  pipes 
exiting  through  the  impact  stilling  basin  side  walls. 

3.  Flood  Discharge  Facilities:  Flood  discharge  facilities 
consist  of  a  principal  spillway  outlet  pipe  and  an  emergency 
spillway  channel. 

The  principal  spillway  consists  of  a  reinforced  concrete 
entrance  structure,  a  259  ft.  long  72  in.  dia.  reinforced 
concrete  outlet  pipe  and  a  reinforced  concrete  impact 
stilling  basin. 

The  emergency  spillway  channel  is  excavated  into  natural 
earth  and  is  located  at  the  left  abutment.  The  spillway 
channel  is  approximately  150  ft.  wide  with  a  30  ft.  long 
level  control  section  at  the  dam  centerline. 


B.  LOCATION:  The  UMBC  Dam  is  situated  across  the  west  branch  of 
Herbert  Run.  The  dam  is  located  on  the  UMBC  campus  approximately 
0.5  miles  northwest  of  Arbutus,  Maryland  in  Baltimore  County. 

C.  SIZE  CLASSIFICATION:  The  dam  has  a  maximum  temporary  storage 
capacity  of  185  ac.-ft.  and  a  toe  to  crest  height  of  41  ft. 

Based  on  this  criteria,  the  dam  is  classified  as  a  "small"  size 
structure. 

D.  HAZARD  CLASSIFICATION:  The  UMBC  Dam  is  classified  as  a  "high" 
hazard  structure.  TrT  the  event  of  a  dam  failure,  more  than  25 
inhabited  structures  are  expected  to  be  subject  to  substantial 
damage  and  loss  of  life  along  an  approximate  3.5  mile  channel 
reach  of  Herbert  Run  from  the  dam  to  the  Patapsco  River. 

E.  OWNERSHIP:  UMBC  Dam  is  owned  by  the  University  of  Maryland, 
College  Park,  Maryland  20742.  All  correspondence  concerning 
the  maintenance  and  operation  of  the  dam  should  be  directed  to 
Leon  Herring,  Director,  Physical  Plant  Department,  University  of 
Maryland,  Baltimore  County,  5401  Wilkins  Avenue,  Catonsville, 
Maryland  21228.  Inquiries  concerning  the  safety  operation  of 
the  dam  should  be  directed  to  Robert  Schirmer,  Safety  Engineer, 
Department  of  Public  Safety. 

F.  PURPOSE  OF  DAM:  UMBC  Dam  was  constructed  for  use  as  a  flood 
control  structure. 

G.  DESIGN  AND  CONSTRUCTION  HISTORY:  The  dam  was  designed  by  Rummel, 
Klepper  &  Kahl,  Consulting  Engineers,  Baltimore,  Maryland  with 
the  assistance  of  the  Soil  Conservation  Service.  The  dam  was 
constructed  by  Harry  T.  Campbell  &  Sons  Co.  under  the  supervi¬ 
sion  of  the  State  of  Maryland,  Department  of  General  Services 
and  the  design  engineer.  Construction  of  the  dam  took  place 
between  June  1975  and  September  1976. 

H.  NORMAL  OPERATING  PROCEDURES:  Under  normal  operating  conditions, 
normal  stream  base  flow  is  discharged  through  the  principal 
spillway  pipe. 

PERTINENT  DATA 

A.  DRAINAGE  AREA 

B.  DISCHARGE  AT  DAM  FACILITY 

Maximum  known  flood  at  dam  facility 
Maximum  spillway  capacity  at  El.  175.0, 

3  ft.  below  top  of  dam 

C.  ELEVATION  (FEET  ABOVE  MSL) 

Constructed  top  of  dam 
Design  high  water 
Normal  pool 


I. 2  sq.  mi. 

Unknown 

II, 700  cfs 

El.  178.0 
El.  175.0 
None 
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Emerqency  spillway  crest 
Maximum  tailwater 

Upstream  invert  of  principal  spillway  pipe 
Downstream  invert  of  principal  spillway  pipe 
Streambed  at  dam  centerline 
Downstream  toe  of  dam 


RESERVOIR  LENGTH 

Length  of  maximum  pool 
Length  of  normal  pool 

STORAGE  CAPACITY 

Constructed  top  of  dam 
Emergency  spillway  crest  level 

RESERVOIR  SURFACE 

Constructed  top  of  dam 
Emergency  spillway  crest  level 

DAM  EMBANKMENT 

Type 
Length 
Height 
Top  width 
Side  slopes 
Downstream 


Upstream 

Zoning 

Impervious  core 
Cutoff  provisions 
Grout  curtain 

EMERGENCY  SPILLWAY  CHANNEL 

Type 

Width 

Crest  elevation 
Gate 

Upstream  channel 

Control  crest  length 
Downstream  channel 

Length  of  channels 


El.  166.5 
Unknown 
El.  139.5 
El.  136.9 
El.  140+ 
El.  137+ 


1,733  ft. 
N/A 


185  ac.-ft. 
90  ac.-ft. 


12  acres 
10  acres 


Earthfill 
255  ft. 

41  ft. 

20  ft. 

v  3H:1V  from  dam  crest  to 
26  ft.  below  crest, 
20H:1V  from  26  ft.  below 
dam  crest  to  embankment  toe 
3H:1V 
Yes 
Yes 

Cutoff  trench 
No 


Trapezoidal  earth  channel 
150  ft. 

166.5  ft. 

None 

Vegetated  earth  with  a 
negative  2  percent  slope 
30  ft. 

Vegetated  earth  with  a 
positive  2  percent  slope 
694  ft.,  curved 
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SECTION  2 
ENGINEERING  DATA 


2.1  DESIGN 

A.  DATA  AVAILABLE:  The  following  available  data  may  be  obtained 
from  the  Dam  Safety  Division,  Maryland  Water  Resources  Admini¬ 
stration. 

1.  Hydrology  and  Hydraulics:  Available  information  includes  a 
statistical  data  sheet,  Peak  Discharge  versus  Storm  Recurrence 
Interval  Plot,  25  yr.  and  50  yr.  flood  plain  delineation 
maps.  Drainage  Study,  West  Branch  of  Herbert  Run  prepared 

by  Van-Reuth  &  Weidner,  Inc.,  6  hr.  100  yr.  and PMP 
hydrological  calculations  and  flood  hydrographs,  stage- 
storage  and  stage-area  curves,  reservoir  routing  calcula¬ 
tions,  and  a  dam  breach  analysis. 

2.  Embankment:  Design  information  includes  construction 
drawings,  an  environmental  impact  statement  on  proposed 
construction,  geological  investigation  summary,  laboratory 
test  data,  stability  analysis,  and  drilling  and  test  pit 
logs.  Information  included  in  Geotechnical  Investigation 
and  Design  Recommendations  for  a~Proposed  Impoundment  at 
The  University  of  Maryland,  Baltimore  County  Campus,  dated 
June  1374.  Report  is  available  from  Rummel,  Klepper  & 

Kahl . 

3.  Appurtenant  Structures:  Design  information  is  limited  to 
construction  drawings  and  principal  spillway  pipe  design 
calculations. 

B.  DESIGN  FEATURES:  Dam  and  appurtenances  were  designed  in  accord- 
ance  with  Soil  Conservation  Service  structure  classification  "C" 
criteria  ("high"  hazard). 

1.  Embankment:  The  zoned  earthfill  dam  structure  consists  of 
a  semi -impervious  core,  and  upstream  and  downstream  embank¬ 
ment  shells.  The  embankment  core  extends  from  the  cutoff 
trench  to  12  ft.  below  the  dam  crest.  Core  side  slopes 
taper  on  a  2H:1.5V  inclination  from  a  34  ft.  wide  base  to  a 
top  width  of  10  ft.  Select  borrow,  obtained  from  excavation 
of  the  impoundment  basin  and  left  side  slope,  was  used  to 
construct  the  embankment  shells  and  core. 

A  two  (2)  ft.  thick  blanket  of  riprap  was  placed  around  the 
principal  spillway  entrance  structure  and  impact  stilling 
basin  on  the  upstream  and  downstream  embankment  slopes 
respectively. 

2.  Seepage  Control  Provisions:  According  to  design  drawings, 
the  earthfill  cutoff  trench  was  constructed  as  a  continua¬ 
tion  of  the  embankment  core.  The  cutoff  trench  has  a  base 
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width  of  20  ft.,  increasing  to  a  top  width  of  60  ft.,  with 
1H:1.5V  side  slopes.  Select  borrow,  obtained  from  sources 
identified  above,  was  used  to  backfill  the  trench  excavation. 

A  filter  drain  was  installed  around  the  side  walls  of  the 
impact  stilling  basin.  The  drain  consists  of  a  6  in.  dia. 
perforated  pipe  imbedded  in  coarse  filter  material,  protected 
by  a  1  foot  thick  blanket  of  fine  filter  material.  Drain 
outlets  are  located  at  the  end  of  each  impact  stilling 
basin  wing  wal 1 . 

Three  (3)  anti-seep  collars  were  installed  around  the 
principal  spillway  outlet  pipe.  Anti-seep  collars  were 
located  at  impoundment  base  line  Stations  19+55,  19+75  and 
19+95. 

3.  Flood  Discharge  Facilities:  The  72  in.  dia.  principal 

spillway  outlet  pipe  is  supported  by  a  continuous  concrete 
cradle.  The  outlet  pipe  end  section  is  supported  and 
connected  to  the  reinforced  concrete  inlet  wall  of  the 
impact  stilling  basin.  Outlet  pipe  flow  is  discharged  into 
the  basin  baffle  block,  through  the  basin  outlets  and  into 
the  exit  stream  channel. 

The  emergency  spillway  is  trapezoidal  in  shape  with  right 
and  left  side  slope  inclinations  of  3H:1V  and  2.5H:1V, 
respectively.  The  overall  length  of  the  curved  spillway 
crest  and  channels  is  694  ft.  The  upstream  spillway 
channel  is  approximately  370  ft.  long  with  a  negative 
2.0  percent  slope.  The  downstream  spillway  channel  is 
approximately  304  ft.  long  with  a  positive  2.0  percent 
slope.  The  right  side  slopes  of  the  spillway  channel  and 
the  exit  stream  channel  are  lined  with  a  (two)  2  ft.  thick 
blanket  of  riprap.  Spillway  flows  are  discharged  directly 
into  the  downstream  channel  approximately  250  ft.  downstream 
of  the  dam  centerline. 

2.2  CONSTRUCTION:  Based  on  review  of  available  design  drawings  and 
field  observations,  it  may  be  concluded  that  the  dam  and  appurtenances 
were  constructed  in  general  accordance  with  the  intended  design 
drawings. 

2.3  OPERATION:  The  UMBC  dam  is  an  uncontrolled,  storm  water  management 
facility.  The  University  of  Maryland,  Baltimore  County  Campus  is 
responsible  for  maintaining  the  principal  spillway  pipe  and  emergency 
spillway  channel . 

2.4  EVALUATION 

A.  AVAILABILITY:  Available  design  drawings  and  information  were 
obtained  from  the  Dam  Safety  Division,  Maryland  Water  Resources 
Administration  and  Rummel,  Klepper  &  Kahl. 

B.  ADEQUACY:  The  design  data  provided  is  reasonably  documented  and 
is  considered  adequate  to  evaluate  the  dam  and  appurtenant 
structures  in  accordance  with  the  scope  of  a  Phase  1  study. 
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Based  on  the  review  of  this  data,  the  dam  and  appurtenant 
structures  are  considered  to  have  been  designed  in  general 
conformance  with  accepted  engineering  practice. 


C.  VALIDITY:  Based  on  the  available  data,  there  is  no  reason  to 
question  the  validity  of  the  obtained  design  information  or 
drawings. 
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SECTION  3 
VISUAL  INSPECTION 


FINDINGS 

A.  GENERAL:  The  on-site  reconnaissance  of  UMBC  Dam  consisted  of: 

1.  Visual  observations  of  the  earth  embankment,  abutments,  and 
spillway  channel . 

2.  Visual  observations  of  exposed  sections  of  the  principal 
spillway  pipe,  impact  stilling  basin,  impoundment  basin 
and  slopes,  and  downstream  channel. 

3.  Visual  search  for  hazardous  conditions  and  safety  defi¬ 
ciencies. 

4.  Evaluation  of  the  downstream  hazard  potential. 

5.  Transit  stadia  survey  of  relative  elevations  along  the 
embankment  crest  centerline,  spillway,  and  across  the 
embankment  slopes. 

Visual  surveys  were  performed  during  periods  when  there  was 
no  water  impounded  behind  the  dam  structure. 

A  visual  observation  check  list  and  field  sketch  are  given  in 
Appendix  A.  Specific  observations  are  illustrated  in  photographs 
of  Appendix  C. 

B.  EMBANKMENT :  Embankment  slopes  had  field  measured  inclinations 
approximating  3H:1V  and  a  crest  width  of  20  ft.  Embankment 
crest  and  slopes  had  a  dense  grass  covering  and  appeared 

stable.  Trees  and  woody  shrubs  were  located  along  the  embankment- 
spillway  abutment,  extending  from  dam  centerline  to  the  impact 
stilling  basin.  Eroded  tire  ruts  were  observed  along  the  dam 
crest,  bottom  of  the  spillway  channel,  and  embankment-spillway 
abutment  (see  field  sketch). 

C.  APPURTENANT  STRUCTURES 


1.  Principal  Spillway:  The  principal  spillway  entrance 
structure  trash  rack  was  severely  obstructed  by  wood, 
debris,  and  sediment.  Trash  rack  cross  members  were  badly 
damaged  and  twisted. 

Exposed  concrete  surfaces  were  observed  free  of  spalling 
and  cracking,  and  appeared  in  good  condition. 

2.  Impact  Stilling  Basin:  The  concrete  stilling  basin  appeared 
to  be  in  good  structural  condition.  Shallow  soil  erosion 
was  evident  along  the  upstream  sidewall.  Stilling  basin 
and  baffle  block  discharge  section  were  observed  free  of 
debris  and  flow  obstructions. 
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The  6  in.  dia.  perforated  pipe  outlets  could  not  be  located 
underneath  the  riprap  protection.  However,  no  drainage  was 
discernible  near  the  stilling  basin  wing  walls  where  the 
pipe  outlets  are  supposedly  located.  Tree  growth  and 
sediment  has  accumulated  in  the  exit  channel  directly 
downstream  of  the  stilling  basin. 

3.  Emergency  Spillway:  Spillway  channel  bottoms  and  side 

slopes  are  vegetated  with  a  dense  grass  and  appear  stable. 
The  right  downstream  channel  side  slope  has  riprap  extending 
from  the  channel  bottom  to  about  6  ft.  below  the  dam  crest. 
Left  and  right  spillway  side  slopes  have  field  measured 
inclinations  of  2 . 5H :1V  and  3H:1V  respectively. 

D.  IMPOUNDMENT  BASIN:  Impoundment  basin  side  slopes  have  moderate 
to  steep  inclinations  and  are  well  covered  with  vegetation  and 
trees.  Appreciable  quantities  of  debris  and  sediment  have 
accumulated  in  the  impoundment  basin  and  approach  channel  within 
approximately  200  ft.  upstream  of  the  entrance  structure. 

E.  DOWNSTREAM  CHANNEL:  The  immediate  downstream  channel  reach  is 
about  10  ft.  wide  and  has  stable  side  slopes.  Channel  side 
slopes  and  banks  are  lined  with  grass,  trees  and  thick  brush 
cover.  No  conditions  were  observed  in  the  downstream  channel 
that  might  cause  significant  flow  obstruction  and  present  hazard 
to  the  dam. 

Downstream  from  the  dam,  the  west  branch  of  Herbert  Run  flows 
approximately  3  miles  south  to  its  confluence  with  the  Patapsco 
River.  The  communities  of  Arbutus  and  Cowdensville  are  respec¬ 
tively  located  approximately  0.5  and  1  mile  downstream  of  the 
dam.  In  the  event  of  a  dam  failure,  more  than  25  inhabited 
structures  are  expected  to  be  subject  to  substantial  damagfe  and 
loss  of  life. 

EVALUATION 

A.  EMBANKMENT :  In  general,  the  dam  embankment  is  adequately 
maintained  and  appears  in  good  condition.  The  eroded  tire  ruts, 
observed  on  the  embankment-spillway  abutment,  are  considered 
surficial  deficiencies  in  need  of  maintenance.  Trees  and  woody 
shrubs  located  along  the  embankment-spillway  abutment  will 
require  removal. 

B.  APPURTENANT  STRUCTURES:  Accumulated  debris  and  sediment, 
obstructing  the  entrance  structure  and  encroaching  upon  the 
downstream  channel,  should  be  removed  and  disposed  of  properly. 
The  entrance  structure  trash  rack  should  be  removed  and  a  larger 
and  more  durable  trash  rack  provided. 


In  general,  the  spillway  channel,  principal  spillway  pipe 
and  impact  stilling  basin  appear  to  be  in  good  condition. 


SECTION  4 

OPERATIONAL  FEATURES 


4.1  PROCEDURE:  The  dam  was  designed  as  an  uncontrolled  structure  and 
impounds  water  only  during  flood  conditions.  The  emergency  spillway 
is  ungated  and  does  not  require  a  dam  tender. 

4.2  MAINTENANCE  OF  DAM:  The  dam  embankment  and  appurtenant  structures 
are  maintained  by  the  UMBC  Physical  Plant  Department.  Normal  main¬ 
tenance  includes  periodically  mowing  the  embankment  slope  and  emergency 
spillway  channel  and  clearing  the  impoundment  basin  and  trash  rack  of 
debris  and  sediment. 

4.3  INSPECTION  OF  DAM:  The  dam  is  inspected  by  the  UMBC  Physical  Plant 
Department  perTodically  and  after  significant  storms.  UMBC  campus 
police  monitor  the  dam  during  periods  of  unusually  heavy  rainfall. 
Inspections  generally  consist  of  visually  examining  the  embankment 
and  appurtenant  structures  and  providing  repair  recommendations. 

4.4  MAINTENANCE  OF  OPERATING  FACILITIES:  There  are  no  operational 
facilities  at  the  dam. 

4.5  WARNING  SYSTEM:  The  UMBC,  Department  of  Public  Safety,  directed  by 
the  Safety  Engineer  would  alert  Baltimore  County  Police,  Maryland 
State  Police,  and  Civil  Defense  authorities  in  the  event  the  emergency 
spillway  was  activated.  However,  there  is  no  formal  flood  warning 
plan  presently  in  effect. 

4.6  EVALUATION:  Except  for  the  condition  of  the  approach  channel  and 
entrance  structure  trash  rack,  and  the  lack  of  a  formal  warning 
system,  the  maintenance  and  operational  procedures  in  effect  at  the 
dam  are  considered  adequate.  However,  a  formal  flood  surveillance, 
warning  and  evacuation  plan  is  needed  for  the  protection  of  down¬ 
stream  inhabitants.  Also,  a  more  thorough  maintenance  program  is 
needed  to  regularly  remove  collected  debris  and  sediment  from  the 
principal  spillway  entrance  structure. 
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SECTION  5 

HYDROLOGY/HYDRAULICS 


EVALUATION  OF  FEATURES 


A.  DESIGN  DATA:.  UMBC  Dam  has  a  watershed  drainage  area  of 

750  acres  vegetated  primarily  by  grassland  (65%)  and  woodland 
(15%)  with  some  urban  development  (20%).  Topographic  relief 
ranges  from  El.  136  to  El.  480.  Hydrologic  analyses  were  based 
on  Soil  Conservation  Service  structure  classification  "C" 
criteria  ("high"  hazard). 

The  principal  spillway  pipe  was  sized  to  pass  the  runoff  re¬ 
sulting  from  a  100  yr.,  6  hr.  storm  without  activating  the 
emergency  spillway.  Estimated  maximum  pipe  outflow  is  700  cfs. 
Expected  pool  elevation  for  the  100  yr.  storm  is  166.5  ft.,  the 
level  of  the  emergency  spillway  control  crest. 

The  hydraulic  capacity  of  the  emergency  spillway  channel  is 
reported  to  be  11,700  cfs  when  impounded  storm  water  is  at 
El.  175.0,  three  (3)  ft.  below  dam  crest.  Spillway  capacity  was 
designed  to  pass  a  flood  corresponding  to  24.2  in.  of  runoff  in 
6  hours  without  overtopping  the  dam  embankment. 

According  to  guideline  criteria,  "small"  size,  "high"  hazard 
dams  have  recommended  spillway  design  floods  ranging  from 
0.5  PMF  to  the  PMF.  Based  on  the  downstream  hazard  potential  a 
PMF  spillway  design  flood  is  considered  appropriate  for  the  dam 
facility.  Routing  calculations  reviewed  by  this  study  indicate 
dam  storagevand  emergency  spillway  discharge  capacity  are 
adequate  to  pass  100  percent  of  the  PMF. 

The  reviewed  hydrologic/hydraulic  design  information  is  in 
accordance  with  accepted  engineering  practice  and  is  considered 
to  be  adequate  for  the  scope  of  a  Phase  1  study. 

B.  EXPERIENCED  DATA:  Records  are  not  kept  of  water  impoundment 
elevations  or  rainfall  amounts.  There  is  no  record  or  report  of 
the  emergency  spillway  ever  being  activated. 

C.  VISUAL  OBSERVATIONS:  The  principal  spillway  entrance  structure 
was  severely  obstructed  by  debris  and  sediment.  Such  an  obstruc¬ 
tion  is  undesirable  and  may  pose  a  potential  hazard  to  the  dam. 
Accumulated  sediment  was  also  found  deposited  directly  downstream 
of  the  impact  stilling  basin.  Although  these  sediment  deposits  are 
not  considered  to  represent  a  significant  hazard  at  this  time, 
immediate  removal  of  the  sediment  and  debris  at  both  the  entrance 
structure  and  stilling  basin  is  recommended.  Tree  and  woody 
shrub  growth  along  the  embankment-spillway  abutment  may  affect 
spillway  hydraulic  performance  and  should  be  removed. 
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0.  OVERTOPPING  POTENTIAL:  Hydrometeorological  Report  No.  33 

indicates  the  adjusted  6  hr.  PMF  direct  rainfall  for  the  subject 
site  area  is  21.7  in.  Routing  calculations  indicate  dam  storage 
and  emergency  spillway  discharge  capacity  is  adequate  to  pass  a 
flood  corresponding  to  24.2  in.  of  runoff  in  6  hrs.  without 
overtopping  the  dam  crest.  Based  on  this  data,  it  is  considered 
unlikely  the  dam  embankment  will  be  overtopped. 

E.  EMERGENCY  SPILLWAY  ADEQUACY:  The  data  previously  developed 
indicates  that  impoundment- storage  and  spillway  hydraulic 
capacity  is  adequate  to  pass  100  percent  of  the  PMF.  The  dam 
and  spillway  are  therefore  considered  adequate  and  in  accordance 
with  recommended  criteria. 

F.  DOWNSTREAM  CONDITIONS:  Downstream  of  the  dam,  Herbert  Run 
empties  into  the  Patapsco  River  directly  south  of  Relay,  Maryland 
In  this  approximate  3  mile  channel  reach  and  estimated  flood 
plain,  more  than  25  inhabited  structures  are  expected  to  be 
subject  to  substantial  damage  and  loss  of  life  in  the  event  of  a 
dam  failure. 

Herbert  Run  has  a  natural  channel  gradient  of  about  1.0  percent, 
and  underpasses  ten  state  and  county  bridges  before  merging  with 
the  Patapsco  River. 
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SECTION  6 

STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 
A.  VISUAL  OBSERVATIONS 


1.  Embankment:  Embankment  deficiencies  identified  in  Section 
3.1-B  are  not  considered  to  have  a  significant  affect  on 
dam  stability.  In  general,  the  structural  condition  of  the 
embankment  slopes  is  assessed  as  good  at  the  present 

time. 

2.  Appurtenant  Structures:  Visual  observation  of  the  spillway 
channel  did  not  reveal  evidence  of  structural  distress  that 
would  significantly  affect  dam  stability.  However,  the 
debris  and  sediment  obstructing  the  entrance  structure 
should  be  immediately  removed  to  reduce  the  risk  of  clogging 
during  a  flood. 

B.  DESIGN  AND  CONSTRUCTION  DATA 


1.  Subsurface  Exploration:  Design  drawings  indicate  16  auger 
borings  and  25  standard  test  borings  were  drilled  in  the 
vicinity  of  the  proposed  dam  site  and  upstream  and  downstream 
channels.  In  addition,  13  test  pits  were  excavated  in  the 
same  general  area.  Test  boring  and  test  pit  logs  indicate 
the  predominant  presence  of  silt,  clay,  and  sand  soil 
mixtures  between  0  and  8  ft.  below  ground  surface.  Below  4 
to  8  ft.,  a  cobble  and  gravel  layer,  mixed  with  silt  and 
clay  was  encountered. 

2.  Slope  Stability  Analysis:  Slope  stability  of  upstream  and 
downstream  embankment  slopes  was  evaluated  using  a  computer 
circular  arc  method.  The  analysis  considered  a  40  ft.  high 
zoned  earthfill  embankment  with  3H:1V  side  slopes.  Analyses 
were  based  on  the  dam  cross  section  at  the  location  of  the 
principle  spillway  pipeline.  Critical  factor  of  safety 
values  against  shear  failure  of  3.18  and  1.44  were  obtained 
for  steady  state  seepage  conditions  of  the  downstream  slope 
and  normal  pool  conditions  for  the  upstream  slope,  respec¬ 
tively. 

3.  Seepage  Analysis:  No  calculations  or  references  were  found. 

4.  Laboratory  Testing:  Classification,  compacted  dry  density 
and  shear  strength  tests  were  performed  on  selected  samples 
of  foundation  and  proposed  borrow  soils.  Soil  samples  were 
obtained  by  split  spoon  samplers  and  from  test  pit  excavations 

Results  of  classification  tests  indicate  GM,  SC,  SM,  CH, 
and  CL-ML  soils  are  predominant  at  the  dam  site.  Consolidated 
quick  direct  shear  tests  were  performed  to  estimate  the 
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shear  strength  of  compacted  borrow  soils.  Test  results 

indicate  shear  strength  values  of  i  =  11*,  c  =  2,400  psf,  ; 

and  i  =  25*,  c  =  1,200  psf  for  clay  and  general  excavation 

soils.  i 

5.  Appurtenant  Structures:  The  available  principal  spillway  ! 

entrance  structure,  pipe,  and  impact  stilling  basin  design  i 

drawings  and  calculations,  were  reviewed  for  structural  ] 

adequacy.  Based  upon  this  review  and  reported  performance 
history,  these  structures  are  considered  structurally  j 

adequate  with  the  exception  of  the  entrance  structure  trash  i 

rack. 

C.  OPERATING  RECORDS:  Operating  records  are  not  maintained. 

D.  POST-CONSTRUCTION  CHANGES:  There  have  been  no  reports  or 
evidence  of  post-construction  changes  at  this  dam  facility. 

E.  SEISMIC  STABILITY:  Based  on  visual  observations,  review  of 
static  slope  stability  analyses,  and  the  past  performance 
history  of  the  dam,  the  static  stability  of  the  embankment 
slopes  is  considered  to  be  adequate. 

According  to  guideline  criteria,  the  dam  is  located  in  a  Seismic 
Zone  1  area  (low  seismic  probability).  Based  upon  this  low 
seismic  probability,  the  static  stability  of  the  dam,  and  the 
recommended  criteria  for  evaluating  the  seismic  stability  of 
dams,  the  seismic  stability  of  the  dam  is  presumed  to  be  adequate. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS 


DAM  ASSESSMENT 

A.  EVALUATION 

1.  Embankment:  The  observed  deficiencies  presented  in  Section 
3.1-A  are  surficial  in  scope  and  are  not  considered  to 
represent  a  hazard  to  the  dam  at  this  time.  However,  necessary 
repairs  or  corrections  should  be  made.  In  general,  visual 
observations  indicate  the  dam  embankment  crest  and  slopes 

are  adequately  maintained  and  in  good  condition. 

2.  Appurtenant  Structures:  Accumulated  debris  and  sediment, 
obstructing  the  entrance  structure  and  encroaching  upon  the 
downstream  channel,  should  be  removed  and  disposed  of 
properly.  The  entrance  structure  trash  rack  should  be 
removed  and  a  larger  and  more  durable  one  provided. 

In  general,  the  principal  spillway  entrance  structure  and 
impact  stilling  basin  are  assessed  in  fair  and  good  condi¬ 
tion  respectively. 

3.  Overtopping  Potential:  U.S.  Army  Corps  of  Engineers  dam 
safety  criteria  recommends  a  spillway  design  flood  ranging 
from  0.5  PMF  to  the  PMF.  Based  on  the  observed  downstream 
hazard,  a  PMF  design  flood  is  considered  appropriate 

for  UMBC  Oam.  Hydrologic/hydraul ic  calculations  reviewed 
by  this  study  indicate  the  dam  can  pass  100  percent  of  the 
PMF  without  overtopping  the  dam. 

4.  Spillway  Adequacy:  Based  on  the  data  presented  above  and 
routing  calculations,  emergency  spillway  capacity  is 
assessed  adequate  and  in  accordance  with  recommended  dam 
safety  criteria. 

B.  ADEQUACY  OF  INFORMATION:  The  design  drawings  and  hydrologic/ 
hydraulic  design  data  available  for  this  review  were  of  sufficient 
detail  to  adequately  conduct  a  Phase  1  study. 

C.  NECESSITY  FOR  FURTHER  INVESTIGATION:  The  owner  should  develop 
methods  to  reduce  the  quantity  of  trash  and  debris  that  frequently 
collects  on,  and  obstructs  the  principal  spillway  entrance 
structure  and  trash  rack. 

D.  URGENCY:  Although  no  urgency  exists  for  instituting  the  remedial 
measures  recommended,  these  measures  should  be  accomplished  as 
soon  as  possible. 


7.2  RECOMMENDATIONS;  The  following  recommendations  are  presented  based 
on  the  data  obtained: 

A.  DAM  AND  APPURTENANT  STRUCTURES 

1.  Remove  accumulated  debris  and  sediment  from  impoundment 
basin  and  trash  rack,  and  the  downstream  exit  channel. 

2.  Replace  the  existing  damaged  trash  rack  with  a  larger  and 
more  durable  one. 

3.  Develop  methods  of  reducing  the  quantity  of  trash  and 
debris  that  frequently  collects  on,  and  obstructs  the 
principal  spillway  entrance  structure  and  trash  rack. 

4.  Repair  and  seed  surface  erosion  along  the  embankment-spillway- 
abutment. 

5.  Remove  tree  and  woody  shrub  growth  located  along  embankment- 
spillway  abutment,  downstream  embankment  slope,  and  exit 
channel  side  slopes. 

B.  OPERATION  AND  MAINTENANCE  PROCEDURES 

1.  Develop  a  formal  flood  surveillance  and  warning  plan.  Plan 
to  include,  but  not  limited  to,  the  following: 

a)  Surveillance:  Around-the-clock  surveillance  of 
spillway  channel  discharge  during  periods  of  unusually 
heavy  rainfall. 

b)  Warning  System:  Formal  warning  procedures  to  alert 
downstream  residents  in  the  event  or  threat  of  a  dam 
failure. 

c)  Evacuation  Plans:  Adequate  emergency  contingency 
plans  to  evacuate  downstream  residents  in  the  event  or 
threat  of  a  dam  failure. 

2.  Develop  a  more  thorough  maintenance  program  to  regularly 
remove  collected  debris  and  sediment  from  the  principal 
spillway  entrance  structure. 
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APPENDIX  A 

VISUAL  OBSERVATIONS  CHECK  LIST  AND  FIELD  SKETCH 
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SPILLWAY  PLAN  See  Plate  Nos.  1  and  6 
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HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  Grassland  (65%),  urban  development  [20%), 
woodland  (15%). _ 


ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  N/A _ 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  El.  178,0  (185.0  ac.-ft.) 
ELEVATION  MAXIMUM  DESIGN  POOL:  El.  178.0 


ELEVATION  TOP  DAM:  El.  175.0 


EMERGENCY 

SPILLWAY 

a. 

Elevation  El.  166.5 

b. 

Type  Traoezodial  Earth 

Channel 

c. 

Width  150  ft. 

d. 

Lenqth  694  ft. 

e. 

Location  Left  abutment 

f. 

Number  and  Type  of  Gates 

None 

OUTLET  WORKS 

a. 

Type  _ 36  in.  dia.  R.C. 

Pipe 

b. 

Location  1?0  ft.  left  of 

riqht  abutment 

c. 

Entrance  Invert  El.  139.5 

d. 

Exit  Invert  El. -136. 9 

e.  Emergency  Drawdown  Facilities  None 


HYDROMETEOROLOGICAL  GAGES 


a. 

Type 

None 

b. 

Location 

None 

c. 

Records 

None 

MAXIMUM 

NON- DAMAGING 

DISCHARGE 

11.700  cfs 

D-l 
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U.M.B.C.  DAM 
HYDROLOGY  REVIEW 


Determine  rainfall  amount  for  PMF  spillway  design  flood. 

A.  PMF  rainfall  for  Baltimore  County,  Maryland 

Approximately,  24  in. 724  hr. 

Rainfall  obtained  from  Hydrometeorological  Report  No.  33. 

Based  on  200  sq.  mi.  watershed. 

B.  Adjust  rainfall  for  6  hr.  duration 
Watershed  area  =  1.2  sq.  mi. 

Dam  site  located  in  Zone  6,  therefore 

24  in./24  hr.  x  113*  =  27.1  in./6  hr. 

Adjustment  factor  obtained  from  Depth-Area-Duration  Relation¬ 
ships,  Hydrometeorological  Report  No.  33. 

C.  Adjust  rainfall  for  drainage  area. 

Reduction  factor  =  0.8  (for  watershed  areas  10  sq.  mi.  or  less) 
Therefore,  adjusted  PMF  rainfall  = 

0.8  x  27.1  in./6  hr.  =  21.7  in./6  hr. 
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LOCATION  PLAN  AND  PLATES 
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APPENDIX  F 


REGIONAL  GEOLOGY 


U.M.B.C.  DAM 
NDI  ID  NO.  MD  34 
REGIONAL  GEOLOGY 


The  U.M.B.C.  Dam  is  located  approximately  one  mile  southwest  of  the  Balti¬ 
more  city  limit  in  Catonsville,  Maryland.  The  dam  is  situated  on  the 
eastern  edge  of  the  Fall  Line  Zone. 

In  generaal,  the  Laurel  Belt  crystalline  rocks  of  Cambrian  Age  lie  to  the 
west  of  the  U.M.B.C.  campus,  and  the  Potomac  Group  Sediments,  of  Lower 
Cretaceous  Age,  lie  to  the  east.  These  rock  and  soil  formations  are 
members  of  the  Upland  Piedmont  and  Coastal  Plain  Provinces,  respectively. 

The  dam  was  probably  constructed  in  sandy  alluvium  of  Quaternary  Age, 
transported  by  the  west  branch  of  Herbert  Run.  The  Patuxent  Formation  of 
Lower  Cretaceous  Age  underlies  these  alluvium  deposits,  and  consists 
predominately  of  sand,  gravel  and  clay. 
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